The social impacts of products and service life cycles are increasingly of interest among policy makers and stakeholders. Workers' issues are considered to be a source of key inventory data to assess social impacts, and are crucial in moving towards social sustainability. There is a need to develop a social inventory database for evaluating social impacts of products and services. This study aimed at the development of a social intensity dataset using an input-output analysis framework. The 2005 Asian International input-output table is used in this work. Six social issues are considered: total employment, paid workers, vulnerable employment, wages, fatal, and non-fatal occupational injuries. To verify the acceptability of this study, an estimation of total social footprint deduced from final consumption rates was carried out. The social intensities associated with 10 countries and 76 economic sectors were constructed. The results show that the social intensities from cradle to gate the agricultural sector has the highest in terms of total employment and vulnerable employment. Meanwhile, the mining sector in China has a higher non-fatal and fatal occupational injuries than the agriculture sector, secondary sector, and tertiary sector. The public administration sector and the education and research sector had a higher wages intensity than any other sectors due to these sectors being labor intensive and having higher wages. The social intensity in terms of total employment, paid workers, vulnerable employment, non-fatal injuries, and fatal accident cases in the developing countries was higher than the developed countries whereas wages intensity in developing countries was lower than that of developed countries. The social footprints resulting from the final consumption of each country show that the social footprints had transferred from the developing countries to the developed countries. Exports from China to the USA, Japan, South Korea, Taiwan, and Singapore have a significant social impact in these countries.
Introduction
Life Cycle Assessment (LCA) is a helpful tool for evaluating and quantifying the environmental consequences relevant to a product, process, or service from the cradle to the grave in a systematic approach (ISO, 2006) [1] . In addition, the social dimension can be included in the LCA method to evaluate the social impacts of a product, the so-called social LCA (S-LCA). The results of an S-LCA is provide information on social performance to be communicated with stakeholders. The Products approach to estimate the social footprint, and different indicators of social intensities were compared to detail the overall impact of the consumed products.
Social Footprint Indicators

Total Employment
Total employment in this study covers all status groups, which consists of salaried employees, paid family workers, employers, the self-employed, members of cooperatives, unpaid family workers and workers not classifiable [22] . There are no differences between persons who worked full-time and part-time. The unit of measurement is the number of persons in employment.
Paid Worker
A paid worker is a person who works for a public or private employer and receives compensation in wages, commission, tips, piece-rates or pay in kind. This comprises full-time workers, part-time workers, home-based workers, fixed-term workers, seasonal workers, and employees on probationary and trial periods [22] . The measured unit is the number of persons in total labor with employee status.
Vulnerable Employment
Workers considered as in vulnerable employment are defined as the sum of the employment status groups of self-employed and unpaid family workers. This worker group has no formal employment agreement [23] . Therefore, they are likely to lack decent working conditions. This may include the following: workers not covered by social security and labor regulations; labor without contribution to and advantages from retirement schemes; workers with no constancy and security of work, etc. In developed countries, vulnerable employment contributes to 10% of the total workforce, whereas in the developing countries they account for nearly three-quarters of total workers [24] . The measured unit is the number of persons in total labor without employee status.
Wages
Wages refer to the amount of money agreed between an employer and an employee to be paid in return for work done under a contract of employment for normal working periods (such as hourly, daily, weekly, monthly or other period of time basis), or on the basis of piecework done during the normal working time of a working day. It also includes money to be paid by an employer to an employee on holiday and on leave during which the employee does not work but is entitled to the money under the labor regulation [22] . Employees are classified as long-term workers, temporary workers, executives and hired laborers in the agricultural sector, but excluded family workers. The measured unit is the amount of money (USD) that the employer paid to the employee.
Fatal Occupational Injury
The fatal occupational injury is injuries that led to death within a year of the day of the occupational accident. The occupational accident is an unexpected and unplanned event, including acts of violence, occurring out of or relation to work which effects one or more workers suffering a personal injury, disease or death [22] . The indicator used to evaluate the fatal occupational injury is the number of cases of death caused by the occupational accidents during one year.
Non-Fatal Occupational Injuries
Non-fatal occupational injuries are cases of occupational injury where the injured workers are unable to work temporarily or permanently after that. Cases of temporary disability are cases of occupational injury where the workers injured were incapable of working after the accident, but assumed normal duties of work within one year from the day of the accident [22] . The indicator used to evaluate the non-fatal occupational injury is the number of cases of injury caused by the occupational accidents during one year.
Input-Output Model
The economic input-output model was developed by Leontief [25] and is generally used as a quantitative model for analysis of the national and regional economic impact. The input-output analysis (IOA) can analyze flows of products and services between economic sectors and final demand. Social and environmental footprints embodied in products and services can be calculated using the IOA framework by applying a socially and environmentally extended input-output table for evaluating the impacts of each economic sector. The strength of the IOA model is having a comprehensive system boundary, consistent results, and cost and time savings [26] . However, the limitations of IOA are that it provides only a rough analysis for specific products, and is highly dependent on information availability. The social footprints of intra-trade and inter-trade were calculated using the Asian International Input-Output (AIIO) model. The model overviews the 2005 Asian economy and consists of 76 industrial sectors traded within and among 10 countries [26] . In this study, we divided Asian countries into three categories: (1) developed countries (the US and Japan); (2) richest Asian countries (South Korea, Taiwan, and Singapore); and (3) developing countries (China, Malaysia, Thailand, Indonesia, and Philippines).
This study uses the 2005 AIIO table for evaluating the social inventory database that consists of 76 economic sectors and 10 countries. The social issues in this analysis include the total employment, paid workers, vulnerable employment, wages, and fatal and non-fatal occupational injuries. Definitions of the economic sectors for the AIIO table are shown in Table A1 , in the Appendix A. This study divided the economic sectors into three categories: primary sector (IO code 01-11), secondary sector (IO code 12-64), and tertiary sector (IO code 65-76). The primary sector is the sector of an economy making direct use of natural resources; this consists of agriculture, forestry, fishing and mining. The secondary sector is the economic sectors that manufactures finished products as well as construction. The tertiary sector, also known as the service industry, includes information technology, education, and financial services.
The AIIO tables consist of 10 countries in the Asia-Pacific region: Japan (J), the US (U) and eight Asian countries China (C), South Korea (K), Taiwan (N), Singapore (S), Thailand (T), Malaysia (M), Indonesia (I), and Philippines (P). Based on this data, the input-output coefficient matrix is then illustrated as Equation (1) . where α is a supplying country code of goods and services; β is a demanding country code of goods and services; i is industry i of country α ; j of country β , and X αβ ij is an element of the intermediate matrix; X β j is an element of the gross output vector. Let F αβ ik be a category k final demand of the country/region β for the product i of country/region α. Like the same feature as in the intermediate matrices on the above, the final demand matrix in the AIIO tables is explained as per Equation (2) . It is then understood that the direct and indirect impacts of final consumption of country β on output, X F β , can be determined by Equation (3) .
where (I − A) -1 is the Leontief inverse matrix that represents the total effect of both direct and direct inputs to fulfill one unit of final consumption in monetary value; I is the identity matrix. Let L as the total social inputs required to satisfy the final consumption, or the social footprint. The social extensions are total employment, paid workers, vulnerable employment, wages, fatal accidents and non-fatal occupational injuries, for economic sectors as calculated in social footprints. We can extend the IO relationship derived Equation (3) as:
where L β is the direct and indirect social vector or social footprint vector of country β, l β is the diagonal matrix of social coefficient of country β.
Data Sources and Data Processing
This study established the social intensity database using the 2005 AIIO table. The social intensity developed in this study consisted of total employment, paid workers, vulnerable employment, wages, and fatal and non-fatal occupational injuries. The definition of the social indicators in this study is presented in Section 2.1.
The statistical data for the total employment, paid workers, and vulnerable employment of 10 Asian countries and 76 economic sectors in 2005 was obtained from IDE-JETRO [27] . The IDE-JETRO [27] provide the 76 economic sectors data on all employment statuses for each country in the study. We assumed the vulnerable employment pertains to most workers who come under the employment status groups of self-employed and unpaid family workers. In a similar way, the wages intensity of each economic sector of 10 Asian countries in 2005 was calculated using the data from the AIIO table [28] .
The statistical data for the non-fatal and fatal occupational injuries of each country were obtained from both national and International Labour Organization (ILO) databases. These databases included only formal workers or permanent workers as defined under the social security law of each country and was based on data in 2005 in accordance with the 2005 AIIO table. The labor that worked in the informal market was excluded in the occupational injuries statistics.
The fatal and non-fatal occupational accident information of both national and ILO data sources covers only wage employees. For the US, the number of fatal and non-fatal accidents was taken from the webpage of the Bureau of Labor Statistics, U.S. Department of Labor [29, 30] . Currently, the US statistical data cover also self-employed persons and farmers. It is seen that approximately 97.75% of all fatal accidents are covered in the US statistics. The total fatal accidents for the US were corrected using this ratio (100%/97.75% = 1.02) whereas non-fatal accidents were corrected using this ratio (100%/83.18% = 1.20). The statistical data of Japan and Taiwan were gathered from the ILO [31] . It is found that around 82.91% of all fatal accidents in Japan is covered in the ILO databases. The total fatal and non-fatal accidents for Japan were corrected using this ratio (100%/82.91% = 1.21). Meanwhile, for Taiwan, the total fatal and non-fatal accidents were adjusted using the ratio of (100%/73.32% = 1.36).
These data for Thailand were obtained from Thailand's Social Security Office (SSO) [32] . It is found that only 23.23% of all fatal accidents in Thailand are covered in the SSO databases. The total fatal and non-fatal accidents for Thailand were adjusted using the ratio of (100%/23.23% = 4.30). South Korean data were gathered from ILO [31] and Korea Ministry of Employment and Labor [33] . The total fatal and non-fatal accidents for Korea were adjusted using this ratio (100%/70.34% = 1.42). For Singapore, the data were gathered from the workplace injuries statistics database of the Occupational Safety and Health Division, Singapore Ministry of Manpower [34] . The total fatal and non-fatal accidents for Singapore were adjusted using the ratio of (100%/95.22% = 1.05). The fatal occupational injuries data of Malaysia were obtained from Abas et al. [35] , whereas non-fatal occupational injuries were obtained from Abas et al. [36] . It is showed that around 75.49% of all fatal and non-fatal accidents in Malaysia are covered in these previous studies. The total fatal and non-fatal accidents for Malaysia were corrected using this ratio (100%/75.49% = 1.55).
Occupational injuries data from ILO consist of 14 economic sectors, whereas national statistical data of each country cover 30-50 industry sectors, which provides better information on economic sector than the data from ILO. The fatal and non-fatal injuries inputs were distributed across a wide variety of economic sectors and allocated to each industry in the AIIO according to the proportion of workers with injuries per economic sector. The separation was calculated based on the assumption that, for the major economic sector, the proportion of workers with injuries would be same as for specific economic sectors under major sector.
For the Philippines, we estimated the fatal and non-fatal occupational injuries using the average incidence rate and fatality rate from the Philippines Bureau of Labor and Employment Statistics in 2003 and 2007 [37] . We calculated based on the assumption that the proportion of workers involved in an accident in each economic sector was steady on the whole. In addition, we found that only 5.70% of all fatal and non-fatal accidents in Philippines is covered in these databases. The total fatal and non-fatal accidents for Philippines were adjusted using the ratio of (100%/5.70% = 17.54). In China, we used the fatality rate per economic sector from the national profile report on occupational safety and health in 2005 to estimate the fatal workplace accident cases [38] and worked under the same assumption of the Philippines. For the non-fatal occupational injuries, we estimated the total non-fatal cases from the statistical data on non-fatal work injuries of the National Bureau of Statistics of China [39] and allocated them to each economic sector based on the fatal accident cases of China [38] . We found that only 14.31% of all fatal and non-fatal accidents in China are covered in these data sources. The total fatal and non-fatal accidents for China were corrected using the ratio of (100%/14.31% = 6.99). For Indonesia, the total number of fatal and non-fatal workplace injuries in 2005 was obtained from Irfani [40] . We distributed the data on fatal and non-fatal cases across each economic sector based on the assumption that the proportion of workers with fatal and non-fatal injuries of each economic sector in 2005 would be same as the statistical data on injuries in each economic activity in 1997 in Indonesia [41] . We allocated the fatal and non-fatal injuries overall into each sector under the same assumption used for the Philippines. In addition, we found that only 13.92% of all fatal and non-fatal accidents in Indonesia are covered in these data sources. The total fatal and non-fatal accidents for Indonesia were corrected using the ratio of (100%/13.92% = 7.18).
Results
Total Employment
Total Employment Intensity
Total employment intensity, measured by labor inputs in terms of person-year per 1000 US$ output for 10 countries with 76 industrial sectors is shown in Figure 1 . The result shows that this is one magnitude higher in the developing countries than in the developed countries (Japan and USA). Particularly, labor input was of the same magnitude in agricultural sectors. For example, in Thailand, the employment intensity is approximately 5-34 times greater than that in Japan and is about 13-60 times greater than that in the USA. In China, the employment intensity of agriculture sectors is 6-58 times higher than that in Japan and is approximately 50-65 times higher than that in the USA. Generally, the employment intensity in agricultural crops (IO code 1-4), livestock (IO code 5), forestry (IO code 6), and fishery (IO code 7) sectors are higher than other sectors, especially in developing countries. Due to agriculture in developing countries being so labor intensive, the agricultural sector has the highest employment intensity. The next was the tertiary sector and secondary sector, respectively. The employment intensity deduced in this study demonstrated similar trends to the results obtained by Papong et al. [21] . Top-ranking employment intensity is common in developing countries including China, Indonesia, Philippines, Thailand, and Malaysia. Whereas, bottom-ranking employment intensity is more common in developed countries and higher income countries (USA, Japan, Korea, Taiwan, and Singapore, respectively).
When considering the primary sector (IO code 1-11), the employment intensity in terms of (person/1000 US$ output) of the paddy sector is highest in Indonesia (1.42), Philippines (1.39), and Malaysia (1.00). The other grain sectors are highest in Philippines (2.13), Indonesia (1.14), and China (0.90). The food crop sector is highest in Indonesia (1.08), China (0.85), and Thailand (0.80). Meanwhile, the crude oil and natural gas sector is lowest in all countries. When considering the employment intensity of the secondary sector (IO code 12-64), the results showed that the milled grain and flour sector is superb in almost all countries except China, Taiwan, and the USA. The timber sector is highest in China (0.88) and Indonesia (0.67), whereas in the USA the lowest can be found in the tobacco sector (0.007). The top-ranking employment intensity of Indonesia is in the milled grain and flour (0.98), wooden furniture (0.70), timber (0.67), other food products (0.53), and other rubber products sectors (0.49), respectively. In Malaysia, the top five employment intensities can be found in milled grain and flour (0.47), spinning (0.15), clothing apparel (0.15), other rubber products (0.15), and the building construction sectors (0.13), respectively. Top-ranking intensities in the Philippines are milled grain and flour (0.63), leather and leather products (0.61), other wooden products (0.48), and the building construction sector (0.43), respectively. The top five employment intensities of Thailand are milled grain and flour (0.59), tires and tubes (0.37), other food products (0.33), other wooden products (0.24), and other rubber products (0.21), respectively. Top-ranking intensities in China are in timber (0.88), meat and dairy products (0.62), fish products (0.53), milled grain and flour (0.51), and other food products (0.47), respectively. It was shown that the majority of these sectors are part of the supply chain. The tobacco sector has the lowest employment intensity in the USA, Japan, South Korea, and Taiwan. The bottom-ranking employment intensities in the USA are found in tobacco (0.007), electricity and gas (0.008), drugs and medicine (0.008) and the refined petroleum sectors (0.010), respectively. In Japan, the bottom-ranking intensities are in tobacco (0.009), water supply (0.012), and electricity and gas sectors (0.013). In South Korea and Taiwan, the bottom-ranking intensity sectors are in tobacco, water supply, and refined petroleum. While, the bottom-ranking sectors of Singapore are the other transport equipment, water supply, and electricity and gas sectors. For the tertiary sector (IO code 65-76), the results show that the restaurants sector has the highest employment intensity in almost all countries except the Philippines (highest in the wholesale and retail trade sector) and Thailand (highest in the hotel sector). While, the real estate sector has the lowest intensity in Japan (0.003), USA (0.004), South Korea (0.009), Taiwan (0.012), and Singapore (0.026). The finance and insurance sector is the lowest in USA (0.008), Japan (0.011), and Korea (0.013). Figure 2 offers a breakdown of the share of the total employment footprint from final demand per capita for each country. These are presented for imported products and goods produced domestically. The share of employment footprint is usually highest for domestic production in China, Thailand, Malaysia, Indonesia, and the Philippines, while China is always highest for imports into the USA, Japan, Singapore, Korea, and Taiwan. The developed countries (USA and Japan) dominate the top-ranking master country positions, whereas the richest Asian countries (South Korea, Taiwan, and Singapore) dominate the medium-ranking master countries. To satisfy consumption, each American requires seven-tenths of one worker to sustain their lifestyle. This consists of domestic workers (70%) and foreign workers (30%). In total, 77% of the imports' workforce is from China. Each Japanese citizen needs eight-tenths of one worker to preserve their standard of living, which comes from the domestic (63%) and foreign workforce (37%). The imported workforce from China was estimated at 78% of total imports. Each person in Singapore needs six-tenths of one worker to maintain their lifestyle, which comes from the domestic workforce (37%) and foreign workforce (63%). The imported workforce from China and Indonesia was estimated at 39% and 36% of total imports, respectively. Meanwhile, each person in South Korea, Taiwan, and China require half of one full-time worker to sustain their lifestyles. Sixty percent of workers in South Korea and Taiwan can support their final consumption, whereas 99% of the workers in China can support their consumption. Each Thai person needs only four tenths of one full-time worker to sustain their lifestyle, consisting of domestic workers (89%) and foreign workers (11%). While, each one in Indonesia, Malaysia, and the Philippines needs only one-third of one full-time worker to support their final consumption. Based on these results, it shows that the Chinese worker is largely engaged in exports, but their exports do not generate jobs in other countries. 
Employment Footprint per Capita
Figure 2 offers a breakdown of the share of the total employment footprint from final demand per capita for each country. These are presented for imported products and goods produced domestically. The share of employment footprint is usually highest for domestic production in China, Thailand, Malaysia, Indonesia, and the Philippines, while China is always highest for imports into the USA, Japan, Singapore, Korea, and Taiwan. The developed countries (USA and Japan) dominate the top-ranking master country positions, whereas the richest Asian countries (South Korea, Taiwan, and Singapore) dominate the medium-ranking master countries. To satisfy consumption, each American requires seven-tenths of one worker to sustain their lifestyle. This consists of domestic workers (70%) and foreign workers (30%). In total, 77% of the imports' workforce is from China. Each Japanese citizen needs eight-tenths of one worker to preserve their standard of living, which comes from the domestic (63%) and foreign workforce (37%). The imported workforce from China was estimated at 78% of total imports. Each person in Singapore needs six-tenths of one worker to maintain their lifestyle, which comes from the domestic workforce (37%) and foreign workforce (63%). The imported workforce from China and Indonesia was estimated at 39% and 36% of total imports, respectively. Meanwhile, each person in South Korea, Taiwan, and China require half of one full-time worker to sustain their lifestyles. Sixty percent of workers in South Korea and Taiwan can support their final consumption, whereas 99% of the workers in China can support their consumption. Each Thai person needs only four tenths of one full-time worker to sustain their lifestyle, consisting of domestic workers (89%) and foreign workers (11%). While, each one in Indonesia, Malaysia, and the Philippines needs only one-third of one full-time worker to support their final consumption. Based on these results, it shows that the Chinese worker is largely engaged in exports, but their exports do not generate jobs in other countries. 
Paid Worker
Paid Worker Intensity
Paid worker intensity is measured through employee input in terms of person-year per 1000 US$ output of 10 countries within 76 industrial sectors is presented in Figure 3 . For middle-income countries (Thailand, Indonesia, and the Philippines, except China and Malaysia), the paid worker intensity in the agricultural crops sectors is higher than for other sectors. Agriculture cultivation in a developing country is labor intensive and of low economic value, whereas, in high-income countries (USA, Japan, Korea, Singapore, and Taiwan), the tertiary sector has a higher paid worker intensity than in the secondary and primary sectors, respectively. Top-ranking paid worker intensity in developing countries include the Philippines, Indonesia, China, Thailand, and Malaysia, respectively. Whereas, bottom-ranking paid worker intensity occurs in the high-income countries (USA, Japan, Korea, Taiwan, and Singapore, respectively).
When considering the primary sector (IO code 1-11), the paid employment intensity of the forestry (0.37), paddy (0.35), and other grain (0.30) sector is highest in the Philippines, whereas in Indonesia the highest is in the paddy (0.25), non-food crops (0.21), and other grain (0.20) sectors, respectively. For the livestock sector (IO code 5), paid worker intensity is highest in China (0.10) and Thailand (0.07), while the paid worker intensity of the iron mining sectors (IO code 9) is highest in Indonesia (0.185), and Thailand (0.176). The lowest paid employment intensity can be found in the crude oil and natural gas sectors (IO code 8) in all countries.
When considering the paid employment intensity of the secondary sector (IO code 12-64), the results showed that the timber sector (0.49) is the highest in Indonesia, whereas in the Philippines, it can be found in the leather products sector (0.40). The milled grain and flour sector is the highest in Indonesia (0.19), the Philippines (0.15), and Thailand (0.14), whereas the meat and dairy products sector it is the highest in China (0.11), Indonesia (0.10), and Thailand (0.07). Top-ranking paid employment intensity of Indonesia can be found in the timber (0.49), wooden furniture (0.41), wearing apparel (0.24), other non-metallic mineral products (0.23), and leather products (0.20) sectors, respectively. In Malaysia, the top three paid worker intensity sectors are the spinning (IO code 18), wearing apparel (IO code 21), and the building construction (IO code 63) sectors, 
Paid Worker
Paid Worker Intensity
When considering the paid employment intensity of the secondary sector (IO code 12-64), the results showed that the timber sector (0.49) is the highest in Indonesia, whereas in the Philippines, it can be found in the leather products sector (0.40). The milled grain and flour sector is the highest in Indonesia (0.19), the Philippines (0.15), and Thailand (0.14), whereas the meat and dairy products sector it is the highest in China (0.11), Indonesia (0.10), and Thailand (0.07). Top-ranking paid employment intensity of Indonesia can be found in the timber (0.49), wooden furniture (0.41), wearing apparel (0.24), other non-metallic mineral products (0.23), and leather products (0.20) sectors, respectively. In Malaysia, the top three paid worker intensity sectors are the spinning (IO code 18), wearing apparel (IO code 21), and the building construction (IO code 63) sectors, respectively. Top-ranking intensities in the Philippines can be found in the leather and leather products (0.40), building construction (0.38), and other rubber products (0.17) sectors, respectively. The top three paid employment intensities in Thailand can be found in the building construction (0.14), milled grain and flour (0.14), and other rubber products (0.13) sectors, respectively. The top-ranking paid worker intensity in China is in the meat products and dairy products (0.11), wearing apparel (0.10), wooden furniture (0.10), and leather products (0.09) sectors, respectively. The majority of these sectors employ paid workers in the supply chain. While, the paid worker intensity for the tobacco sector is the lowest in USA, Japan, South Korea, and Taiwan. The bottom-ranked paid employment intensity of USA is the tobacco (0.004), electricity and gas (0.007), drugs and medicine (0.007), and refined petroleum (0.008) sectors, respectively. In Japan, the bottom-ranking intensities are found in the tobacco (0.004), refined petroleum (0.009), water supply (0.009), and electricity and gas (0.009) sectors. The bottom-ranked paid worker intensities in South Korea are in the tobacco (0.004), water supply (0.009), refined petroleum (0.011), and electricity and gas (0.012) sectors. The bottom-ranking intensities of Taiwan are in the tobacco (0.004), refined petroleum (0.012), and water supply (0.013) sectors, whereas for Singapore it is the electricity and gas (0.011) and water supply (0.015) sectors, respectively.
For the tertiary sector (IO code 65-76), the results showed that the education and research sector has the highest paid employment intensity in Indonesia (0.26), the Philippines (0.24), Thailand (0.13) and China (0.13) whereas the transport sector has the highest intensity in the Philippines (0.18), China (0.11) and Indonesia (0.09). The paid employment intensity of China is the highest in the wholesale and retail trade sector (0.17). While, the real estate sector has the lowest intensity in Japan (0.0026), USA (0.0030), and South Korea (0.0065). The finance and insurance sector is the lowest in USA (0.007), Japan (0.010), Korea (0.011), Taiwan (0.014), and Singapore (0.016). respectively. Top-ranking intensities in the Philippines can be found in the leather and leather products (0.40), building construction (0.38), and other rubber products (0.17) sectors, respectively. The top three paid employment intensities in Thailand can be found in the building construction (0.14), milled grain and flour (0.14), and other rubber products (0.13) sectors, respectively. The topranking paid worker intensity in China is in the meat products and dairy products (0.11), wearing apparel (0.10), wooden furniture (0.10), and leather products (0.09) sectors, respectively. The majority of these sectors employ paid workers in the supply chain. While, the paid worker intensity for the tobacco sector is the lowest in USA, Japan, South Korea, and Taiwan. The bottom-ranked paid employment intensity of USA is the tobacco (0.004), electricity and gas (0.007), drugs and medicine (0.007), and refined petroleum (0.008) sectors, respectively. In Japan, the bottom-ranking intensities are found in the tobacco (0.004), refined petroleum (0.009), water supply (0.009), and electricity and gas (0.009) sectors. The bottom-ranked paid worker intensities in South Korea are in the tobacco (0.004), water supply (0.009), refined petroleum (0.011), and electricity and gas (0.012) sectors. The bottom-ranking intensities of Taiwan are in the tobacco (0.004), refined petroleum (0.012), and water supply (0.013) sectors, whereas for Singapore it is the electricity and gas (0.011) and water supply (0.015) sectors, respectively. For the tertiary sector (IO code 65-76), the results showed that the education and research sector has the highest paid employment intensity in Indonesia (0.26), the Philippines (0.24), Thailand (0.13) and China (0.13) whereas the transport sector has the highest intensity in the Philippines (0.18), China (0.11) and Indonesia (0.09). The paid employment intensity of China is the highest in the wholesale and retail trade sector (0.17). While, the real estate sector has the lowest intensity in Japan (0.0026), USA (0.0030), and South Korea (0.0065). The finance and insurance sector is the lowest in USA (0.007), Japan (0.010), Korea (0.011), Taiwan (0.014), and Singapore (0.016). 
Paid Worker Footprint per Capita
Figure 4 provides a breakdown of the share of the paid employment footprint from final demand per capita for each country. This demonstrates the extent of paid workers involved in the production of imported goods and products manufactured domestically in each country. The share of paid workers in the footprint is usually dominated by domestic production in all countries. However, China always has the highest share of imports into USA, Japan, Singapore, South Korea, and Taiwan.
To satisfy its level of consumption, each person in the USA and Japan need a half of one full-time worker to maintain their living, which comprises of domestic paid workers (80%) and overseas workers (20%). However, 70% of the paid workers of imported products are from China. Each person in Singapore needs four-tenths of one full-time worker to support their lifestyle, which comes from domestic paid workers (56%) and overseas paid workers (44%). The imports from China and Indonesia were estimated at 30% and 31% of total imports, respectively. While, each person in South Korea and Taiwan requires three-tenths of one full-time worker to sustain their lifestyle. Seventy percent of paid workers in South Korea and Taiwan can support their final consumption. Each person in Thailand and Malaysia needs only two-tenths of one full-time worker to maintain their lifestyle, whereby 89% and 76% of this share are domestic paid workers for Thailand and Malaysia, respectively. Whereas, each person in China, Indonesia, and the Philippines requires only one-tenth of one full-time worker to support their final consumption. workers in the footprint is usually dominated by domestic production in all countries. However, China always has the highest share of imports into USA, Japan, Singapore, South Korea, and Taiwan.
To satisfy its level of consumption, each person in the USA and Japan need a half of one fulltime worker to maintain their living, which comprises of domestic paid workers (80%) and overseas workers (20%). However, 70% of the paid workers of imported products are from China. Each person in Singapore needs four-tenths of one full-time worker to support their lifestyle, which comes from domestic paid workers (56%) and overseas paid workers (44%). The imports from China and Indonesia were estimated at 30% and 31% of total imports, respectively. While 
Vulnerable Employment
Vulnerable Employment Intensity
Vulnerable employment is calculated as the sum of own-account workers and unpaid family workers. Many vulnerable workers suffer because they do not legally count as employees and are therefore without social security. Vulnerable employment intensity is expressed in terms of personyear per 1000 US$ output of 10 countries with 76 industrial sectors, and is shown in Figure 5 . Vulnerable employment intensity is measured based on economic production and consumption. This is particularly high for China, Indonesia, the Philippines, and Thailand, due to their high levels of informal labor, especially in the agriculture sector. Developed countries (USA and Japan) have very low levels of vulnerable employment intensity, whereas, medium level vulnerable employment intensity is found in Malaysia, Singapore, Taiwan, and South Korea, respectively.
When considering the primary sector (IO code 1-11), the vulnerable employment intensity of developing countries is the highest in the paddy sector of Indonesia (1.17), the Philippines (1.04) and Malaysia (0.97), whereas, the non-food crops sector has the highest intensity in Indonesia (0.96), 
Vulnerable Employment
Vulnerable Employment Intensity
Vulnerable employment is calculated as the sum of own-account workers and unpaid family workers. Many vulnerable workers suffer because they do not legally count as employees and are therefore without social security. Vulnerable employment intensity is expressed in terms of person-year per 1000 US$ output of 10 countries with 76 industrial sectors, and is shown in Figure 5 . Vulnerable employment intensity is measured based on economic production and consumption. This is particularly high for China, Indonesia, the Philippines, and Thailand, due to their high levels of informal labor, especially in the agriculture sector. Developed countries (USA and Japan) have very low levels of vulnerable employment intensity, whereas, medium level vulnerable employment intensity is found in Malaysia, Singapore, Taiwan, and South Korea, respectively.
When considering the primary sector (IO code 1-11), the vulnerable employment intensity of developing countries is the highest in the paddy sector of Indonesia (1.17), the Philippines (1.04) and Malaysia (0.97), whereas, the non-food crops sector has the highest intensity in Indonesia (0.96), China (0.76), and Thailand (0.55). While, the vulnerable worker intensity of the forestry sector is the highest in China (0.77), the Philippines (0.73), and Thailand (0.33). The lowest vulnerable employment intensity can be found in the crude oil and natural gas sector in almost all countries. However, the vulnerable worker intensity of developed countries (USA and Japan) and the richest Asian countries (Singapore, Taiwan, and South Korea) is lower than that of developing countries.
When considering the vulnerable employment intensity of the secondary sector (IO code 12-64), the results showed that the milled grain and flour sector has the highest intensity of vulnerable workers in most countries except China (highest in the timber sector), Taiwan (highest in the timber sector), and USA (fish products sector, IO code 13). The top three vulnerable employment intensities of Indonesia can be found in the milled grain and flour (0.79), other rubber products (0.37), and wooden furniture (0.29) sectors, respectively. For Malaysia, the top-ranked vulnerable worker intensities are in the milled grain and flour (0.43), other rubber products (0.07), and meat products and dairy products (0.07) sectors, respectively. Top-ranking vulnerable worker intensities of the Philippines can be found in the milled grain and flour (IO code 12), other wooden products (IO code 26), spinning (IO code 18), other made-up textile products (IO code 22), and leather products sectors (IO code 23), respectively. In Thailand, the top five vulnerable employment intensities are in the milled grain and flour (0.45), tires and tubes (0.23), other food products (0.23), meat and dairy products (0.14), and timber sectors (0.11), respectively. Top-ranking vulnerable worker intensities in China are found in the timber (0.80), meat and dairy products (0.51), fish products (0.43), and milled grain and flour (0.43) sectors, respectively. It was shown that the majority of these sectors are made up of vulnerable workers in their supply chains. However, the vulnerable worker intensity of the USA is the lowest, followed by Japan and South Korea.
For the tertiary sector (IO code 65-76), the results showed that the restaurant sector has the highest vulnerable employment intensity in almost all countries except for the Philippines (highest in the wholesale and retail trade sector). While, the real estate sector had the lowest vulnerable worker intensity in USA, Japan, South Korea, and Taiwan. China (0.76), and Thailand (0.55). While, the vulnerable worker intensity of the forestry sector is the highest in China (0.77), the Philippines (0.73), and Thailand (0.33). The lowest vulnerable employment intensity can be found in the crude oil and natural gas sector in almost all countries. However, the vulnerable worker intensity of developed countries (USA and Japan) and the richest Asian countries (Singapore, Taiwan, and South Korea) is lower than that of developing countries. When considering the vulnerable employment intensity of the secondary sector (IO code 12-64), the results showed that the milled grain and flour sector has the highest intensity of vulnerable workers in most countries except China (highest in the timber sector), Taiwan (highest in the timber sector), and USA (fish products sector, IO code 13). The top three vulnerable employment intensities of Indonesia can be found in the milled grain and flour (0.79), other rubber products (0.37), and wooden furniture (0.29) sectors, respectively. For Malaysia, the top-ranked vulnerable worker intensities are in the milled grain and flour (0.43), other rubber products (0.07), and meat products and dairy products (0.07) sectors, respectively. Top-ranking vulnerable worker intensities of the Philippines can be found in the milled grain and flour (IO code 12), other wooden products (IO code 26), spinning (IO code 18), other made-up textile products (IO code 22), and leather products sectors (IO code 23), respectively. In Thailand, the top five vulnerable employment intensities are in the milled grain and flour (0.45), tires and tubes (0.23), other food products (0.23), meat and dairy products (0.14), and timber sectors (0.11), respectively. Top-ranking vulnerable worker intensities in China are found in the timber (0.80), meat and dairy products (0.51), fish products (0.43), and milled grain and flour (0.43) sectors, respectively. It was shown that the majority of these sectors are made up of vulnerable workers in their supply chains. However, the vulnerable worker intensity of the USA is the lowest, followed by Japan and South Korea.
For the tertiary sector (IO code 65-76), the results showed that the restaurant sector has the highest vulnerable employment intensity in almost all countries except for the Philippines (highest in the wholesale and retail trade sector). While, the real estate sector had the lowest vulnerable worker intensity in USA, Japan, South Korea, and Taiwan. Figure 6 shows the results of the vulnerable employment footprint per capita of 10 countries. The results show that the USA, Japan, Korea, Taiwan, Singapore, and Malaysia have lower vulnerable employment footprints in domestically-traded goods than that of imports to those countries. While, Indonesia, the Philippines, China, and Thailand present the highest vulnerable employment footprint in domestically-traded goods.
Vulnerable Employment Footprint per Capita
The vulnerable employment footprints are associated with intra-country trade and, as a result, the majority of vulnerable employment footprints is associated with exchanges of goods and services from the developing countries to developed countries; imports from China to USA and Japan correspond to more than half of all vulnerable employment in inter-country trade. These trades are also responsible for over 63% and 55% of vulnerable employment, respectively. While, imports from Thailand, Indonesia, and the Philippines to these developed countries, however, account for only 1%-6% of total vulnerable employment in inter-country trade. Imports from China to Korea, Singapore, Taiwan, and Malaysia correspond to 45%, 44%, 36%, and 33% of all vulnerable employment embodied in inter-country trade, respectively. Figure 6 shows the results of the vulnerable employment footprint per capita of 10 countries. The results show that the USA, Japan, Korea, Taiwan, Singapore, and Malaysia have lower vulnerable employment footprints in domestically-traded goods than that of imports to those countries. While, Indonesia, the Philippines, China, and Thailand present the highest vulnerable employment footprint in domestically-traded goods.
The vulnerable employment footprints are associated with intra-country trade and, as a result, the majority of vulnerable employment footprints is associated with exchanges of goods and services from the developing countries to developed countries; imports from China to USA and Japan correspond to more than half of all vulnerable employment in inter-country trade. These trades are also responsible for over 63% and 55% of vulnerable employment, respectively. While, imports from Thailand, Indonesia, and the Philippines to these developed countries, however, account for only 1%-6% of total vulnerable employment in inter-country trade. Imports from China to Korea, Singapore, Taiwan, and Malaysia correspond to 45%, 44%, 36%, and 33% of all vulnerable employment embodied in inter-country trade, respectively. 
Wages
Wages Intensity
The IO table provides information on the average compensation paid to employees. The average wages of employees are different in each economic sector. Wages are a part of the production costs of each industrial sector. Thus, if a component of the production of any sector is used as an input for the production of other sectors, its increases wages affecting the production costs in other sectors as well.
The wages intensity measured in terms of one US$ wage per one US$ output of 10 countries with 76 economic sectors is given in Figure 7 . The developed countries (USA and Japan) have a greater wage intensity than that of emerging and developing countries (Indonesia, the Philippines, Thailand, China, and Malaysia) in almost all economic sectors. The higher wages intensity in the developed countries was due to those countries with higher wages rates. While, the richest Asian countries 
Wages
Wages Intensity
The wages intensity measured in terms of one US$ wage per one US$ output of 10 countries with 76 economic sectors is given in Figure 7 . The developed countries (USA and Japan) have a greater wage intensity than that of emerging and developing countries (Indonesia, the Philippines, Thailand, China, and Malaysia) in almost all economic sectors. The higher wages intensity in the developed countries was due to those countries with higher wages rates. While, the richest Asian countries (South Korea, Taiwan, and Singapore) have higher wages intensities than developing countries but lower wage intensities than the developed countries. When comparing each economic sector, the results show that the education and research sector in all countries has the greatest wages intensity, followed by public administration and the medical and health service sectors, respectively.
(South Korea, Taiwan, and Singapore) have higher wages intensities than developing countries but lower wage intensities than the developed countries. When comparing each economic sector, the results show that the education and research sector in all countries has the greatest wages intensity, followed by public administration and the medical and health service sectors, respectively. Figure 8 presents the results of the wages footprint per capita based on the final consumption of 10 Asian countries. The result showed that the USA has the highest wage footprint per capita, followed by Japan, Singapore, South Korea, and Taiwan. On the other hand, the Philippines has the lowest wage footprint per capita, followed by Indonesia, China, Thailand, and Malaysia. If we consider the case of Thailand, the wages footprint is approximately 1003 US Dollar per person, whereas USA's and Japan's generated wages footprints are estimated at about 23.6 and 17.1 times that of Thai people, respectively.
Wages Footprint per Capita
The domestic and overseas workers can be seen to support domestic consumption and standards of living. Lower paid workers produce goods and services throughout supply chains for more wealthy countries. China is a major exporter of labor to the USA. Based on a wage rate in 2005 of China of about US $2200/person/year [42, 43] , it takes approximately 1 million full-time equivalent (FTE) workers to generate US $2200 million of income. When comparing Japan as an exporter of labor to the USA, the same number of employees generated an income of US $35000 million (a wage rate of Japan about US $35,000/person/year) [44, 45] . Thus, Japanese employees generated an income estimated at 16 times of Chinese employees. Figure 8 presents the results of the wages footprint per capita based on the final consumption of 10 Asian countries. The result showed that the USA has the highest wage footprint per capita, followed by Japan, Singapore, South Korea, and Taiwan. On the other hand, the Philippines has the lowest wage footprint per capita, followed by Indonesia, China, Thailand, and Malaysia. If we consider the case of Thailand, the wages footprint is approximately 1003 US Dollar per person, whereas USA's and Japan's generated wages footprints are estimated at about 23.6 and 17.1 times that of Thai people, respectively.
The domestic and overseas workers can be seen to support domestic consumption and standards of living. Lower paid workers produce goods and services throughout supply chains for more wealthy countries. China is a major exporter of labor to the USA. Based on a wage rate in 2005 of China of about US $2200/person/year [42, 43] , it takes approximately 1 million full-time equivalent (FTE) workers to generate US $2200 million of income. When comparing Japan as an exporter of labor to the USA, the same number of employees generated an income of US $35000 million (a wage rate of Japan about US $35,000/person/year) [44, 45] . Thus, Japanese employees generated an income estimated at 16 times of Chinese employees. Figure 9 presents the non-fatal occupational injury intensity of 10 countries with 76 industrial sectors based on the AIIO table of 2005. When considering the primary sector, the results show that the non-fatal occupational injury intensity of the forestry and iron mining sectors in Indonesia and the non-metallic ore and quarrying, other metallic mining, and iron mining sectors in China are the highest when comparing them with other sectors. With the coal mining sector in China having the highest risk rating in the world, the non-metallic ore and quarrying sector has the highest non-fatal intensity. In addition, the forestry sector in Indonesia also has a highest risk rating. The top five nonfatal occupational injury intensities can be found in China, Philippines, Indonesia, Thailand, and Malaysia, respectively. On the other hand, the bottom-ranked intensities are USA, Japan, South Korea, Taiwan, and Singapore.
Non-Fatal Occupational Injury
Non-Fatal Occupational Injury Intensity
Generally, agriculture in the developing countries has a high rate of employment and non-fatal injuries but low income intensity. In addition, the agriculture in developing countries is dominated by small-holder farming [46] . On the other hand, in developed countries, agriculture is usually performed on an industrial scale. In the developing countries, the mining sector similarly features high employment and non-fatal injury intensities, but mining in developed countries has a higher rate of injuries and low levels of employment [46] . Also, the non-fatal injuries intensity of the secondary sector and tertiary sector in developing countries is higher than that of developed countries. The non-fatal intensity established in our study was shown to have similar trends to the results obtained by Simas et al. [19] . Figure 9 presents the non-fatal occupational injury intensity of 10 countries with 76 industrial sectors based on the AIIO table of 2005. When considering the primary sector, the results show that the non-fatal occupational injury intensity of the forestry and iron mining sectors in Indonesia and the non-metallic ore and quarrying, other metallic mining, and iron mining sectors in China are the highest when comparing them with other sectors. With the coal mining sector in China having the highest risk rating in the world, the non-metallic ore and quarrying sector has the highest non-fatal intensity. In addition, the forestry sector in Indonesia also has a highest risk rating. The top five non-fatal occupational injury intensities can be found in China, Philippines, Indonesia, Thailand, and Malaysia, respectively. On the other hand, the bottom-ranked intensities are USA, Japan, South Korea, Taiwan, and Singapore.
Non-Fatal Occupational Injury
Non-Fatal Occupational Injury Intensity
Generally, agriculture in the developing countries has a high rate of employment and non-fatal injuries but low income intensity. In addition, the agriculture in developing countries is dominated by small-holder farming [46] . On the other hand, in developed countries, agriculture is usually performed on an industrial scale. In the developing countries, the mining sector similarly features high employment and non-fatal injury intensities, but mining in developed countries has a higher rate of injuries and low levels of employment [46] . Also, the non-fatal injuries intensity of the secondary sector and tertiary sector in developing countries is higher than that of developed countries. The non-fatal intensity established in our study was shown to have similar trends to the results obtained by Simas et al. [19] . Figure 10 shows the results of the non-fatal occupational injuries footprint per capita, based on the final demand of each country. The results showed that Indonesia has the highest non-fatal footprint per capita (1.49 × 10 −2 case), followed by Japan (1.41 × 10 −2 case), USA (1.32 × 10 −2 case), the Philippines (1.30 × 10 −2 case), Singapore (1.28 × 10 −2 case), Taiwan (1.22 × 10 −2 case), China (1.19 × 10 −2 case), and Korea (1.14 × 10 −2 case). On the other hand, Malaysia has the lowest non-fatal footprint per capita (8.39 × 10 −3 case), followed by Thailand (8.57 × 10 −3 case). If we consider the case of Thailand, the non-fatal footprint is about 8.57 × 10 −3 cases per capita, whereas, in the USA and Japan, the nonfatal footprint is estimated at about 1.54 and 1.65 times that of the Thai people, respectively.
Non-Fatal Occupational Injuries Footprint per Capita
The non-fatal footprints are associated with intra-country and inter-country trading. The majority of non-fatal footprints is associated with importing goods from the developing countries to the developed countries; imports from China to Japan, South Korea, Taiwan, USA, Singapore, and Malaysia correspond to 58%, 57%, 51%, 49%, 43% and 32% of total non-fatal embodied in trade, respectively. While, imports from China to Thailand, Indonesia, and the Philippines correspond to 15%, 3%, and 2% of total non-fatal incidents, respectively.
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1.E-01 Figure 10 shows the results of the non-fatal occupational injuries footprint per capita, based on the final demand of each country. The results showed that Indonesia has the highest non-fatal footprint per capita (1.49 × 10 −2 case), followed by Japan (1.41 × 10 −2 case), USA (1.32 × 10 −2 case), the Philippines (1.30 × 10 −2 case), Singapore (1.28 × 10 −2 case), Taiwan (1.22 × 10 −2 case), China (1.19 × 10 −2 case), and Korea (1.14 × 10 −2 case). On the other hand, Malaysia has the lowest non-fatal footprint per capita (8.39 × 10 −3 case), followed by Thailand (8.57 × 10 −3 case). If we consider the case of Thailand, the non-fatal footprint is about 8.57 × 10 −3 cases per capita, whereas, in the USA and Japan, the non-fatal footprint is estimated at about 1.54 and 1.65 times that of the Thai people, respectively.
The non-fatal footprints are associated with intra-country and inter-country trading. The majority of non-fatal footprints is associated with importing goods from the developing countries to the developed countries; imports from China to Japan, South Korea, Taiwan, USA, Singapore, and Malaysia correspond to 58%, 57%, 51%, 49%, 43% and 32% of total non-fatal embodied in trade, respectively. While, imports from China to Thailand, Indonesia, and the Philippines correspond to 15%, 3%, and 2% of total non-fatal incidents, respectively. 
Fatal Occupational Injury
Fatal Occupational Injury Intensity
The fatal occupational injury intensity, expressed in terms of cases per 1000 US$ output of 10 countries with 76 industrial sectors, is presented in Figure 11 . The fatal intensity is the highest in the developing countries as follows: China, Indonesia, Philippines, Thailand, and Malaysia, respectively. On the other hand, the developed countries (USA and Japan) had lower fatal intensities than that of the developing countries. Whereas, countries with a medium fatal intensity are Singapore, Taiwan, and South Korea. The fatal occupational injury intensity obtained in our study demonstrated similar trends to the results obtained by Simas et al. [19] .
When considering the primary sector (IO code 1-11), the fatal intensity of the mining sector is higher than other sectors in almost all countries, especially in the developing countries. The mining sector in China has the highest fatal intensity compared to other countries and other primary sectors. While the lowest fatal intensity is the crude oil and natural gas sector in almost all countries. In the case of Thailand, the fatal intensity is the highest in the non-metallic ore and quarrying sector (5.77 × 10 -5 case/1000 US$), followed by the forestry sector (2.93 × 10 -5 case/1000 US$) and the livestock sector (1.90 × 10 -5 case/1000 US$). In addition, the agricultural sector (including forestry and fishery) is one of the three most hazardous areas to work along with mining and construction [46] . The intensive use of machinery and agrochemicals boosts the risks. Comparing the health and safety levels in agricultural work between countries is difficult; therefore, the absolute number of workplace accidents in agriculture is misleading as there are many factors related to accidents, especially in relation to the measure of exposure, such as working hours or the number of workers. The official data on the incidence of workplace accidents are imprecise and tend to underestimate actual rates in agriculture, particularly in developing countries as the agricultural sector in developing countries is dominated by small scale farming.
When considering the fatal intensity of the secondary sector (IO code 12-64), the results showed that China has a higher fatal intensity than other countries in almost all sectors. The top five fatal intensities in China are chemical fertilizers and pesticides (1.15 × 10 -4 case/1000 US$), Electricity and gas (1.10 × 10 -4 case/1000 US$), building construction (1.05 × 10 -4 case/1000 US$), other construction 
Fatal Occupational Injury
Fatal Occupational Injury Intensity
When considering the fatal intensity of the secondary sector (IO code 12-64), the results showed that China has a higher fatal intensity than other countries in almost all sectors. The top five fatal intensities in China are chemical fertilizers and pesticides (1.15 × 10 -4 case/1000 US$), Electricity and gas (1.10 × 10 -4 case/1000 US$), building construction (1.05 × 10 -4 case/1000 US$), other construction (1.03 × 10 -4 case/1000 US$), and the basic chemicals sector (8.65 × 10 -5 case/1000 US$), respectively. For Malaysia, the top-ranked fatal workplace intensities are building construction (2.33 × 10 -5 case/1000 US$), other food products (2.12 × 10 -5 case/1000 US$), other construction (1.46 × 10 -5 case/1000 US$), wearing apparel (1.35 × 10 -5 case/1000 US$), and spinning sector (1.31 × 10 -5 case/1000 US$), respectively. For the Philippines, these are the leather products (1.39 × 10 -4 case/1000 US$), building construction (1.19 × 10 -4 case/1000 US$), and other manufacturing products (1.04 × 10 -4 case/1000 US$), respectively. In Thailand, the top five fatal intensities are in the other construction (6.35 × 10 -5 case/1000 US$), building construction (6.34 × 10 -5 case/1000 US$), chemical fertilizers and pesticides (5.78 × 10 -5 case/1000 US$), timber (5.63 × 10 -5 case/1000 US$), and cement and cement products sectors (4.25 × 10 -5 case/1000 US$), respectively. For the majority of these sectors, fatal workplace accidents may be traced back to the supply chain. While, the fatal intensity of the USA is low in comparison with other countries, followed by Japan.
For the tertiary sector (IO code 65-76), the general understanding is that the workers in these sectors are at low risk of occupational injury and death. However, these workers are involved in a wide range of working activities and are exposed to a variety of risks. Occupational fatalities with the highest intensity were found in the transportation sector in almost all countries. The top-ranked fatal intensity of the transportation sector is the Philippines (5.89 × 10 -5 case/1000 US$), Indonesia (5.63 × 10 -5 case/1000 US$), China (4.89 × 10 -5 case/1000 US$), Thailand (2.83 × 10 -5 case/1000 US$), and Malaysia (2.06 × 10 -5 case/1000 US$), respectively. These values are about 10-30 times higher than that of developed countries and the richest Asian countries. , and cement and cement products sectors (4.25 × 10 -5 case/1000 US$), respectively. For the majority of these sectors, fatal workplace accidents may be traced back to the supply chain. While, the fatal intensity of the USA is low in comparison with other countries, followed by Japan. For the tertiary sector (IO code 65-76), the general understanding is that the workers in these sectors are at low risk of occupational injury and death. However, these workers are involved in a wide range of working activities and are exposed to a variety of risks. Occupational fatalities with the highest intensity were found in the transportation sector in almost all countries. The top-ranked fatal intensity of the transportation sector is the Philippines (5.89 × 10 -5 case/1000 US$), Indonesia 
Fatal Occupational Injury Footprint per Capita
The results of the fatal occupational injury footprint per capita is based on final consumption of 10 countries and are presented in Figure 12 . The results show that China has the highest fatal footprint per capita (8.11 × 10 -5 case), followed by South Korea (7.99 × 10 -5 case), Taiwan (7.66 × 10 -5 case), Japan (6.73 × 10 -5 case), Singapore (6.53 × 10 -5 case), and USA (6.14 × 10 -5 case). On the other hand, Malaysia has the lowest fatal footprint per capita (4.57 × 10 -5 case), followed by Thailand (4.65 × 10 -5 case), the Philippines (4.96 × 10 -5 case), and Indonesia (5.60 × 10 -5 case). If we consider the case of Thailand, the 
The results of the fatal occupational injury footprint per capita is based on final consumption of 10 countries and are presented in Figure 12 . The results show that China has the highest fatal footprint per capita (8.11 × 10 -5 case), followed by South Korea (7.99 × 10 -5 case), Taiwan (7.66 × 10 -5 case), Japan (6.73 × 10 -5 case), Singapore (6.53 × 10 -5 case), and USA (6.14 × 10 -5 case). On the other hand, Malaysia has the lowest fatal footprint per capita (4.57 × 10 -5 case), followed by Thailand (4.65 × 10 -5 case), the Philippines (4.96 × 10 -5 case), and Indonesia (5.60 × 10 -5 case). If we consider the case of Thailand, the fatal footprint is approximately 4.65 × 10 -5 cases per capita, whereas the USA and Japan had a fatal footprint estimated of 1.32 and 1.45 times that of Thai people, respectively.
The fatal footprint is associated with intra-country and inter-country trade. The majority of fatal footprints is associated with exchanges of goods and services from the developing countries to the developed countries; exchanges from China to Japan, USA, South Korea, Taiwan, and Singapore correspond for 68%, 54%, 49%, 49% and 46% of total fatality embodied in trade, respectively. While, exchanges from China to Malaysia, Thailand, Indonesia, and Philippines correspond to 32%, 15%, 4%, and 3% of total fatality embodied in trade, respectively. China is obviously the world's largest exporter, being the primary exporter to the other nine countries. The fatal footprint is associated with intra-country and inter-country trade. The majority of fatal footprints is associated with exchanges of goods and services from the developing countries to the developed countries; exchanges from China to Japan, USA, South Korea, Taiwan, and Singapore correspond for 68%, 54%, 49%, 49% and 46% of total fatality embodied in trade, respectively. While, exchanges from China to Malaysia, Thailand, Indonesia, and Philippines correspond to 32%, 15%, 4%, and 3% of total fatality embodied in trade, respectively. China is obviously the world's largest exporter, being the primary exporter to the other nine countries. 
Discussion
Labor intensity of each industrial sector was calculated by the ratio of employment to the monetary output of that sector. When comparing the capital-intensive and labor-intensive industries, the labor intensity of labor-intensive industries will use many more workers than those capitalintensive industries producing the same value of output. Based on the total employment, paid workers, and vulnerable employment intensity, the developing countries are labor intensive while the developed countries are capital-intensive. In addition, we found that the agricultural, textiles and garment, wood products, construction, wholesale and retail trade, hotel, and restaurant sectors are labor intensive when comparing them with other economic sectors. Our results are similar to previous studies [6, [19] [20] [21] 46] .
Generally, more advanced technology implies higher wages and safety, but lower labor inputs. However, it is guessed that the manufacturing in developed countries, such as the USA and Japan, requires less labor input with high wages and greater safety than in developing countries such as China, Indonesia, Philippines, etc. On the other hand, people in developed countries normally consume more resources and produce a greater footprint than those in developing countries. The results of our study proved this. In the case of China, in the primary sector, China needs about 13-65 times more labor than the USA to produce the same value of exports. For the secondary sector, China requires about 6-60 times more labor than the USA to produce the same value. While, in the tertiary sector, China needs about 11-25 times more labor than the USA to produce the same value. 
Labor intensity of each industrial sector was calculated by the ratio of employment to the monetary output of that sector. When comparing the capital-intensive and labor-intensive industries, the labor intensity of labor-intensive industries will use many more workers than those capital-intensive industries producing the same value of output. Based on the total employment, paid workers, and vulnerable employment intensity, the developing countries are labor intensive while the developed countries are capital-intensive. In addition, we found that the agricultural, textiles and garment, wood products, construction, wholesale and retail trade, hotel, and restaurant sectors are labor intensive when comparing them with other economic sectors. Our results are similar to previous studies [6, [19] [20] [21] 46] .
Generally, more advanced technology implies higher wages and safety, but lower labor inputs. However, it is guessed that the manufacturing in developed countries, such as the USA and Japan, requires less labor input with high wages and greater safety than in developing countries such as China, Indonesia, Philippines, etc. On the other hand, people in developed countries normally consume more resources and produce a greater footprint than those in developing countries. The results of our study proved this. In the case of China, in the primary sector, China needs about 13-65 times more labor than the USA to produce the same value of exports. For the secondary sector, China requires about 6-60 times more labor than the USA to produce the same value. While, in the tertiary sector, China needs about 11-25 times more labor than the USA to produce the same value. Based on final demand of China's consumption, the employment per capita of Chinese people is less than that of the American people. In the case of Thailand, in the primary sector, Thailand requires approximately 3-60 times more labor than in the USA to produce the same value of exports, whereas, in the secondary sector, Thailand requires approximately 2-42 times more labor than the USA to produce the same value. While, in the tertiary sector, Thailand requires approximately 5-30 times more labor than in the USA to produce the same value. When comparing the footprint of total employment and vulnerable employment per capita between the developed countries and developing countries, the results showed that both footprints in the developed countries were higher than that of the developing countries. Our results are similar to previous studies [19] . In addition, this study's results showed that more than 16% of the employed workers in 10 countries for consumption in a country other than their own. China is obviously the world's greatest exporter, being the major exporter to six of the nine countries. We can find that the total income received by Chinese workers is very high when compared with workers in the Philippines or Indonesia.
Normally, the agricultural sector in the developing countries is of a higher intensity in total employment, vulnerable employment, fatalities, and non-fatal injuries, yet low in wages. Agriculture in the developing countries occurs in a small scale, while in the developed countries it is usually performed on an industrial scale. This result is similar to the previous study conducted by Papong et al. [21] . A particular attribute of the agricultural sector is the lack of a clear-cut division between different groups of workers. For example, during harvesting periods, many smallholder farmers in developing countries supplement their income by working on large commercial farms. Working conditions and labor relations of permanent and temporary workers are very different. Permanent workers receive job security, higher wages, and health and work benefits. However, work in agriculture is mostly carried out by daily laborers, seasonal laborers and temporary workers who are low-skilled and perform under poor working conditions. Normally, this labor relates to family workers. There are inequalities in the economic development of different countries; for example, a developing country is characterized by low-skilled farming which takes up a large proportion of labor in rural areas. Whilst in developed countries, skilled farmers use highly mechanized processes and, therefore, achieve higher productivity by using a few workers.
The mining sector in the developing countries is characterized likewise by high employment, fatal, and non-fatal injuries intensities. While, in developed countries, mining is indicated by high fatal, high non-fatal injuries and high wage intensities but low employment. The secondary and tertiary sectors in the developing countries showed similarities in high employment, fatal, and non-fatal injuries intensities but low intensity in income. While, in developed countries, these sectors are defined by low employment, fatal, non-fatal injuries but high wages.
Policy Implications
The developing countries such as China, Indonesia, etc., normally have lower regulations on labor, health, and safety than developed countries. The shift of manufacturing being centered in developed to developing countries has partially contributed to this. Clearly, the developed countries have gained from the trade with developing countries in terms of reducing their resource consumption, worker consumption, and rate of fatal and non-fatal injuries, while products are cheap. Because of this, vulnerable employment, fatal and non-fatal injuries intensities in the developing countries are higher than those in the developed countries. While, paid worker and labor income intensities in the developed countries are higher than those in the developing countries. All countries might reconsider the trade-offs they are making if using the information on embodied social impacts of trade when conducting negotiations. In addition, this study of labor embodied in trade is also helpful for domestic policy-making, particularly in the developing countries. This study obviously shows that labor input and occupational health impacts in the developing countries are concentrated in manufacturing and not domestic consumption. Thus, worker consumption and occupational health and safety impacts in the manufacturing phase are crucial for improving standards in developing countries.
Uncertainties and Limitations
The normal uncertainties of the IOA method include aggregation, time delays, hypothesis of the linear inter-sector relationships, and homogeneity of products. Even though uncertainty analysis from these viewpoints is carefully done first because of the lack of data within input-output tables, in this study, the uncertainties will focus on the variation between the 10 countries, trade data, and the estimation of labor, fatal and non-fatal injuries consumption. The 10 countries are different in terms of various variables, such as population number, development stage, and policies and regulations, which significantly affect the occupational health impacts embodied in trade. For example, the large population of China affects the higher labor intensity of the economic sector in China. In addition, policies and regulations on employment and occupational health and safety in the developing countries and developed countries are significantly different. Uncertainties also come from a lack of statistical data for some countries. In particular, using the official data on fatal and non-fatal injuries reported by national and international organizations can change the results on fatal and non-fatal injuries embodied in trade. It is estimated that 50% of the labor force in the developing countries work in the informal market [47] . This study has estimated the data of non-fatal and fatal injuries from the informal market by adjusting the national statistics of each country.
Conclusions
This study calculates the social intensity and social footprints associated with the economic sectors of 10 countries and identifies key sectors and important labor issues in Asian countries using the Asian international input-output table. The results show that the labor intensity in terms of total employment, paid workers, vulnerable employment, non-fatal injuries, and fatal accident cases in the developing countries was higher than developed countries, whereas wages intensity in developing countries was lower than that of developed countries. The social footprints are associated with intra-country trade and inter-country trade. The majority of the footprint calculated from total employment, paid workers, vulnerable employment, non-fatal injuries, and fatal cases was associated with exchange of goods and services from the developing countries to developed countries; flows from China to USA, Japan, South Korea, Taiwan, and Singapore have a significant effect on the social impacts embodied in these countries. This study provides information that can assist consumers, producers, and stakeholders to identify social issues of responsibility and encourage better practices across the supply chain. Although the IOA showed in this work is simple to use, some limitations should be considered. Some debatable issues include calculations based on the linear inter-industry interactions, the estimations of the intensities of the 10 countries, data availability, and data quality. 
